[Effect of dehydration on electron transport from membrane-bound cytochromes c to bacteriochlorophyll of the photosynthetic reaction center in chromatophores of purple thiobacteria].
A method is proposed for spectroscopic probing photo-induced reversible oxidation-reduction changes of high-potential cytochrome in chromatophore films of various humidity. On these preparations of Ect. shaposhnikovii and Chr. minutissium it was found that the characteristic time of cytochrome oxidation, tau, in samples with a high degree of humidity (P/Ps = 0.75) is 2-3 mus, which is close to that seen under physiological conditions (a suspension of intact cells or chromatophores). It was found that under continuous or pulsed illumination the lowering of the relative humidity from 0.75 to 0.15 P/Ps results in a reversible decrease in the amount of cytochrome molecules that can undergo photooxidation. The fraction of cytochrome pool that retains its activity shows a rate of oxidation which remains almost without change. The observed hydration effect and its involvement in the control of the photo-induced oxidation of cytochromes must be taken into account when a model of the molecular mechanism of this process is constructed on the basis of the electron tunneling theory. It is also shown that the dark-reduction kinetics of high-potential cytochrome consist of two components: a fast component with t1/2 = 1-3s which is independent of the sample humidity and a slow component with t1/2 = 5-20 s whose lifetime increases by a factor of 3-5 on reducing the humidity. At a high degree of humidity (P/Ps = 0.75-0.5), the kinetics of cytochrome dark-reduction exhibits only the slow component. The fast component is probably associated with the return of an electron from the primary ferroquinone acceptor and the slow component seems likely to be due to the direct transfer of an electron from exogenous electron donor to the cytochrome.